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MOISTURE-COLLECTING HOOD
ASSEMBLY

TECHNICAL FIELD

This invention relates to a hood for exhausting vapors
from a piece of manufacturing equipment (e.g., a spray flux
applicator), and for collecting moisture condensing from the
Vapor.

BACKGROUND ART 10

Various types of manufacturing equipment generate
vapors during operation. For example, solder flux applica-
tors that spray soldering flux on circuit boards generate flux
vapors. For environmental reasons, it is desirable to exhaust 15
the vapors. Accordingly, most solder flux applicators include
a hood overlying the applicator. The hood is connected to an
exhaust line having a negative pressure. In this way, flux
vapors emanating from the flux applicator are evacuated
through the hood and into the exhaust line. 20

Most soldering flux that is sprayed on circuit boards
comprises an alcohol solvent having a small amount of
solids dissolved therein. During spraying, the alcohol in the
flux evaporates. Because of its low vapor pressure, the
evaporated alcohol in the flux vapors exhausted through the
hood does not condense on the hood and drip back onto the
circuit board. However, there is a trend away from alcohol-
based fluxes because of their high Volatile Organic Com-
pounds (VOC) levels. Instead, many circuit board manufac-
turers now use water-based spray fluxes. Unfortunately, the
water in such water-based spray fluxes does not evaporate
nearly as quickly as the alcohol in an alcohol-based flux.
Consequently, when spraying water-based flux, the vapor
exhausted through the hood will contain moisture that
condenses on the hood and drips back on the circuit board
being sprayed. The condensed moisture that drips back on
the circuit board alters its cosmetic appearance, usually
requiring that the board be subjected to a cleaning operation
which is undesirable. 2

Thus, there is a need to effectively exhaust water-based
flux vapors away from the spray flux applicator while
collecting condensing moisture to prevent the condensed
moisture from dripping back on the board.
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BRIEF SUMMARY OF THE INVENTION -

Briefly, in accordance with the preferred embodiment, a
moisture-collecting hood assembly is provided for exhaust-
ing vapors generated by a machine such as a solder ftux
applicator and for collecting moisture that condenses from 50
the exhausted vapor. The moisture-collecting hood assembly
of the invention comprises a hood having an open bottom
and opposed sides and ends that taper upwardly from the
bottom to a closed top. The opening at the bottom of the
hood is sized to overlie the machine. Within the hood 1s a 55
generally continuous gutter that runs substantially horizon-
tally along the inside surface of each of the sides and ends.
The gutter advantageously collects moisture that condenses
on the inside of the hood. A first drainage means, typically
in the form of a flexible tube, is coupled to a drainage port 60
leading from the gutter for draining the collected moisture.
An exhaust port extends into the hood through one of the
sides above the level of the gutter for communication with
the hood interior. The exhaust port, which tapers lightly
downward from the hood, is coupled to a moisture-collect- 65
ing means, typically in the form of a sleeve having a central
portion and an opposed inlet and outlet, each having a
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smaller cross-sectional area than the central portion. The
inlet of the moisture-collecting means is coupled to the hood
exhaust port while the outlet 1s coupled to an upwardly
tapering exhaust line having a negative pressure. In this way,
the vapors in the hood are exhausted through the exhaust
port and through the moisture-collecting means into the
exhaust line. As the vapors are exhausted, moisture that
condenses in the exhaust port and the exhaust line, as well
as in the moisture-collecting means itself, will drain into the
bottom of the central portion of the moisture-collecting
means. A second drainage means, in the form of a drain trap
coupled to a drain port at the bottom of the sleeve central
portion, and a drain tube coupled to the drain trap are
provided to drain the collected moisture in the moisture-
collecting means.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a moisture-collecting hood in
accordance with the invention.

DETAILED DESCRIPTION

FIG. 1 depicts a moisture-collecting hood system 10, in
accordance with the invention, for exhausting vapors from a
machine 12, such as a spray flux applicator, and for collect-
ing moisture condensing from the exhausted vapor. The
hood system 10 comprises a hood 14 having an open bottom
15, and opposed sides 16 (only one shown) and ends 18 that
taper upwardly from the bottom to a top 20. In practice, the
sides 16 and ends 18 compnse trapezoidal stainless steel
panels, one end being bent to form the top 20 so as to
minimize the area thereof. The panels are joined at their
edges by welding to yield a prismatic structure in which the
bottom 15 is of an area significantly larger than the area of
the top 20. The size of the panels forming the sides 16 and
ends 18 is chosen so that the bottom 15 of the hood 14 is of
a sufficient size to overlie the machine 12 when the hood is
placed above it.

Running horizontally along the interior (non-exposed)
surface of each of the sides 16 and the ends 18 is a gutter 24.
In the illustrated embodiment, the gutter 24 on each side 16
and on each end 18 is formed by bending the bottom portion
of the side and end, respectively, along each of a pair of
horizontal bend lines spaced a short distance one above the
other. When each of the sides 16 is joined at its edges.to a
separate one of the ends 18 by welding, the gutter 24 on each
side is joined to the one on the adjacent end, forming a single
generally continuous gutter. This continuous gutter 24
advantageously collects moisture that may condense on the
interior of the hood 14 as moisture-containing vapor from
the machine is drawn into the hood. The continuous gutter
24 has a drain port 26 that communicates therewith and
extends horizontally outward through one of the sides 16. A
drain tube 28 couples the drain port 26 to a drain (not
shown). In this way, whatever moisture has collected in the
continuous gutter 24 will drain therefrom through the tube
28 into the drain.

An exhaust port 40 extends into one of the ends 18 Of the
hood 14 just below the top 20 so as to taper slightly
downward away from the hood. The exhaust port 40 has a
relatively large opening 42 through which vapors entering
the hood 14 from the machine 12 can be exhausted. The
exhaust port 40 is coupled to an inlet 43 of a moisture-
collecting sleeve 44 that is coaxial with the exhaust port so
as to be generally horizontally oriented. The inlet 42 com-
municates with one end of a central portion 46 of the sleeve
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44. The central sleeve portion 46 also communicates with an
outlet 48 that is opposite the inlet. The outlet 48 is coupled
to a negatively pressurized exhaust line 49 which slopes
upwardly at a slight incline from the sleeve.

The central sleeve portion 46 has a larger cross-sectional
area than both the inlet 43 and the outlet 48. To that end, the
central sleeve portion 46 has a pair of integral transitional
tapers 50 and S2 that join the inlet 43 and outlet 48,
respectively. Because of its larger cross-sectional area, part
of the central sleeve portion 46 will lie below the lowest
portion of the inlet 43 and the outlet 48. In this way, the
vapors 1n the hood 14 will be exhausted through the exhaust
port 40, and any moisture that condenses in the port and the
exhaust line 49, as well as in the sleeve itself, will drain into
the bottom of the sleeve. A drain port 54 communicates with
the bottom of the central sleeve portion 46 for draining the
moisture collected in the lower portion of the sleeve. The
drain port 54 is coupled via a connecting piece 5 to the upper
end of the drain trap 56 whose lower end is coupled to a
drain tube 58 that typically drains into the same drain as the
drain tube 28. The drain trap 56 advantageously reduces the
likelihood that moisture draining through the tube 58 will be

drawn into the sleeve because of the negative pressure in the
sleeve.

The foregoing describes a moisture-collecting hood
assembly 10 that includes a hood 14 having a continuous
gutter 24 therein for collecting moisture. In addition, the
hood assembly 10 includes a sleeve 44 coupled to an exhaust
port 40 through which vapors are exhausted from the hood
14. the gutter 24 and the sleeve 44 together collect that

moisture that condenses from the vapor exhausted through
the hood.

It 1s to be understood that the above-described embodi-
ments are merely illustrative of the principles of the inven-
tion. Various modifications and changes may be made
thereto by those skilled in the art which will embody the
principles of the invention and fall within the spirit and
scope thercof.

What is claimed is:

1. A moisture-collecting hood assembly comprising:

a hood having sides and ends that taper upwardly from an
opening at the base of the hood, the opening in the hood
overlying a vapor-generating machine;

a gutter 1nside of the hood that rims generally horizontally

along the hood sides and ends for collecting moisture
that may condense on the inside the hood;

a first drainage means coupled to the gutter for draining
the moisture collected in gutter

an exhaust port extending generally horizontally through
one of the hood sides and hood ends above the level of
the gutter;

moisture-collecting means having a hollow central por-
tion and an inlet and outlet, each of a smaller cross-
sectional area than the central portion for communica-
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tion therewith, the inlet coupled to the exhaust port and
the outlet coupled to an exhaust line that is negatively
pressurized so that vapor in the hood will be exhausted
through the moisture-collecting means and into the

exhaust line while moisture in the exhausted vapor that
condenses 1nside of the central portion will be collected
at its bottom; and

second drainage means coupled to the bottom of the
central portion of the moisture-collecting means for
draining away the collected moisture.
2. The moisture-collecting hood assembly according to
claim 1 wherein the second drainage means comprises:

a drain port coupled to the bottom of the central portion
of the moisture-collecting means;

a drain trap coupled to the drain port via a connecting

piece; and

a drain tube coupled to the drain trap.

3. The moisture-collecting hood assembly according to
claim 1 wherein each of the sides and ends of the hood is
comprised of a trapezoidal metal panel, and wherein a gutter
is formed on each side and end by bending a portion of each
panel near its bottom, and wherein the panels are joined to
each other at their edges so that the gutter formed on each
panel 1s continuous with the gutter on each adjacent panel.

4. The moisture-collecting hood assembly according to
claim 3 wherein the panels are stainless steel.

5. The moisture-collecting hood assembly according to
claim 1 wherein the first drainage means comprises:

a second drain port coupled to the gutter; and

a second drain tube coupled to the second drain port.

6. A moisture-collecting assembly for collecting moisture
in vapor evacuated from a hood through an exhaust port into
a negatively pressurized exhaust line, comprising:

a sleeve having a hollow central portion with a bottom,
first and second tapered portions, and an inlet and
outlet, each of a smaller cross-sectional area than the
central portion and coupled thereto by a respective one
of the first and second tapered portions so the inlet and
outlet are each at an identical prescribed height above
the bottom of the hollow central portion, the inlet
coupled to the exhaust port and the outlet coupled to the
exhaust line so that vapor in the hood will be exhausted
through the sleeve and into the exhaust line while
moisture in the exhausted vapor that condenses inside
the sleeve will be collected within the central portion at
its bottom; and

drainage means coupled to the bottom of the central

portion of the sleeve means for draining away the
collected moisture.
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